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I. REAL PARTY IN INTEREST 

The real party in interest is Intel Corporation, a corporation of Delaware 
having a principle place of business at 2200 Mission College Blvd., Santa Clara, 
CA 95052. 

II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences. 

III. STATUS OF THE CLAIMS 

Claims 1-22 are currently pending. Claims 1-22 currently stand rejected 
by the Examiner under the Final Rejection mailed August 20, 2003. Claims 1-12, 
14, 15 and 20-22 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Goeckner et al., US Patent Number 6,335,536 (hereinafter Goeckner) in 
view of Aronowitz et al., US Patent Number 6,087,229 (hereinafter Aronowitz). 
Claims 13 and 16-19 stand rejected as being unpatentable over Goeckner in 
view of Aronowitz and further in view of Chen, US Patent Number 6,432,780 
(hereinafter Chen). 

IV. STATUS OF AMENDMENTS 

A copy of all claims on appeal is attached in Appendix A hereto. 

V. SUMMARY OF THE INVENTION 

The present invention describes and claims a method of making a 
semiconductor transistor. A wafer substrate is inserted through the slit into the 
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I .1 f) 

chamber and located on the upper surface of a stand. The wafer substrate is at 
substantially the same voltage as the stand. (Page 9, lines 5-7) 

Nitrogen gas is introduced through an inlet port into the chamber and 
flows into a cylindrical cathode. A constant flow of nitrogen gas flows into the 
inlet port and out of the outlet port. (Page 9, lines 8-10) 

When a voltage is created on the cylindrical cathode, a voltage difference 
between the cylindrical cathode and the chamber increases. The increase in the 
voltage difference generates a transient ion plasma out of some of the nitrogen 
gas. The ion plasma consists of nitrogen ions having positive charge. The 
plasma is located within the cylindrical cathode above the substrate. An upper 
edge of the plasma is located near an upper wall of the chamber. A lower edge 
of the plasma is located distant from an upper surface of the wafer substrate so 
that a gap exists between the lower edge of the plasma and an upper surface of 
the wafer substrate. The gap is a few millimeters wide. (Page 9, lines 1 1-20) 

The wafer substrate is made of a doped semiconductor material such as 
P-doped silicon. A thin gate dielectric layer is formed on the wafer substrate 
prior to its insertion into the chamber. The gate dielectric layer forms part of a 
transistor which is subsequently manufactured in and on the wafer substrate. 
For optimal performance of the transistor, it is required that the gate dielectric 
layer be very thin and be made of a material with a high k-value. The gate 
dielectric layer, when inserted into the chamber, is typically made of silicon 
dioxide having a thickness of approximately 20A. The silicon dioxide gate 
dielectric layer is formed by exposing the silicon wafer substrate to oxygen in 
water. (Page 9, line 21 to Page 10, line 9) 
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A disadvantage of a silicon dioxide gate dielectric layer is that it has a 
relatively low k-value of about 3.9. A silicon nitride gate dielectric layer by 
contrast has a relatively high k-value of about 7.5, which is more desirable. The 
k-value of a silicon dioxide gate dielectric layer can be increased by implanting 
nitrogen molecules into the silicon dioxide gate dielectric layer. (Page 10, lines 
10-14) 

An ion plasma concentration increases when a voltage is applied to the 
circular cathode. The voltage on the cathode 38 is switched off before the 
plasma can reach a steady-state condition. The plasma, when existing, is thus 
in a transient condition at all times. By maintaining the plasma in a transient 
state the ion energy can be controlled. (Page 10, lines 15-20) 

By pulsing the voltage on the stand, a voltage differential of -10 V is 
created between the stand and the plasma. The voltage potential only exists 
when an implanting switch is closed. Ions of the plasma are accelerated from 
the plasma towards the silicon dioxide gate dielectric layer when the implanting 
switch is closed. When an implanting switch is open, the ions are not 
accelerated towards the gate dielectric layer. (Page 10, line 21 to Page 1 1 , 
line 6) 

The combined effect of the creation of the confined transient plasma 
utilizing the plasma generating apparatus and creating a pulsed voltage on the 
stand, results in tight control in the amount and the energy of ions being 
implanted into the gate dielectric layer. The energy of the ions being implanted 
can be sharply defined and controlled for an optimum profile. (Page 1 1 , lines 
7-11) 
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A result of the implantation is that a k-value of the gate dielectric layer is 
increased while the composition of the silicon of the wafer substrate directly 
below the silicon dioxide layer remains unchanged. (Page 11, lines 16-19) 

The wafer substrate is subsequently removed from the chamber and a 
multitude of semiconductor devices, including transistors, are formed thereon. A 
conductive gate is formed directly on the gate dielectric layer. N-doped source 
and drain regions are formed on opposing sides of the gate. Subsequent 
metalization and dielectric layers are formed above the transistor. A supply 
voltage can be provided through one metal line to the source and a drain voltage 
can be connected to a metal line connected to the drain. When a voltage is 
applied to the gate, current flows from the source to the drain. The current from 
the source to the drain is thus switched by applying a voltage to the gate. A 
switch speed of the current is increased because the gate dielectric layer is 
relatively thin and its k-value is relatively high. The current from the source to the 
drain is however not affected by any impurities. (Page 12, lines 3-16) 

VI. ISSUES 

The issues presented in this appeal are whether claims 1-20 are 
unpatentable under: 

• 35 U.S.C. § 103 as being obvious over Goeckner in view of 
Aronowitz; 

and 

• U.S.C. § 1 03 as being obvious over Goeckner in view of Aronowitz 
and further in view of Chen. 
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VII. GROUPING OF CLAIMS 

For the purpose of this appeal, all the claims stand or fall together. 



VIII. ARGUMENT; REJECTION OF THE PRESENT INVENTION IS 

IMPROPER SINCE ONE SKILLED IN THE ART WITH KNOWLEDGE OF 
THE PRIOR ART WOULD NOT HAVE USED THE PRIOR ART TO 
COME UP WITH THE INVENTION AS CLAIMED 

Claim 1 recites: 

1 . A method of making a semiconductor transistor, comprising: 

locating a substrate of a doped semiconductor material in a 
chamber; 

introducing a gas into the chamber; 

repeatedly increasing and decreasing a plasma generating 
voltage potential across the gas in the chamber between a cathode 
and an anode while the substrate is in the chamber, a transient ion 
plasma generating from the gas after an increase in magnitude of the 
plasma generating voltage potential and degenerating after a decrease 
in magnitude of the plasma generating voltage potential; 

repeatedly increasing and decreasing an implantation voltage 
potential between the ion plasma and the substrate, ions of the plasma 
accelerating towards and implanting into a gate dielectric layer formed 
on the substrate after an increase in magnitude of the implantation 
voltage potential; and v 

forming a conductive transistor gate on the dielectric layer 
implanted with the ions. (Emphasis added) 

A tool is described in the present patent application from page 5, line 3 to page 
9, line 4, which is essentially the same as the tool described in Goeckner. The 
Examiner states that it would be obvious to use the tool described in Goeckner 
for the application as claimed, namely for modifying a gate dielectric layer of a 
transistor. An inventor has submitted an affidavit stating his reasons why one 
skilled in the art would not be inclined to use the tool in Goeckner to carry out the 
invention as claimed. Appellants argue that the Examiner has placed himself in 
the shoes of a person of ordinary skill in the art, which he is not, and that the 



Application No.: 09/887,910 
Examiner. Igwe U. Anya 



7 



APPEAL BRIEF 
Art Unit 2825 



Examiner has not given sufficient weight to the affidavit of the inventor, who is a 
person of more than ordinary skill in the art. The inventor's affidavit is enclosed 
herewith as Appendix B. 



IX. CONCLUSION 

For the foregoing reasons, the Appellants respectfully assert that claim 1 
overcomes the cited references and are therefore patentable. Independent 
claims 16 and 20 include similar limitations to the limitations of claim 1 that 
render claim 1 patentable. Those dependent claims not specifically addressed 
within one or more of the above claim Groups are deemed allowable in view of 
their dependency from an independent claim as argued above in addition to 
adding further limitations of their own. For the reasons presented herein, the 
removal of the present rejections and allowance of the present claims is 
respectfully requested. 

If there are any further charges not accounted for herein, please charge 
them to our deposit account No. 02-2666. 



Respectfully submitted, 



BLAWELY, SOKOLOFF, TAYLOR & ZAFMAN 




Date: 



l/n/D4 



Stephen M. De Klerk 
Reg. No. 46,503 



12400 Wilshire Boulevard 
Seventh Floor 

Los Angeles, CA 90025-1026 
(408) 720-8300 
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X. APPENDIX A 

The claims on appeal read as follows: 

1 . (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 

repeatedly increasing and decreasing a plasma generating voltage 
potential across the gas in the chamber between a cathode and an anode while 
the substrate is in the chamber, a transient ion plasma generating from the gas 
after an increase in magnitude of the plasma generating voltage potential and 
degenerating after a decrease in magnitude of the plasma generating voltage 
potential; 

repeatedly increasing and decreasing an implantation voltage potential 
between the ion plasma and the substrate, ions of the plasma accelerating 
towards and implanting into a gate dielectric layer formed on the substrate after 
an increase in magnitude of the implantation voltage potential; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

2. (Original) The method of claim 1 wherein the gas includes nitrogen. 

3. (Original) The method of claim 2 wherein the ions include nitrogen ions. 

4. (Original) The method of claim 1 wherein the plasma generating voltage is 
generated by repeatedly increasing a voltage of the cathode to a positive voltage 
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and decreasing the voltage of the cathode. 

5. (Original) The method of claim 1 wherein the plasma generating voltage 
has a magnitude of at least 1 kV. 

6. (Original) The method of claim 1 wherein subsequent increases in the 
plasma generating voltage are spaced by less than 1 second. 

7. (Original) The method of claim 1 wherein the plasma generating voltage is 
less than 50% of its maximum for at least 95% of the time. 

8. (Original) The method of claim 1 wherein the ion plasma generates in an 
area in the chamber between the anode and the substrate. 

9. (Original) The method of claim 1 wherein the implantation voltage potential 
has a maximum voltage potential that has a maximum magnitude of less than 80 
V. 

10. (Original) The method of claim 9 wherein the implantation voltage potential 
has a maximum magnitude of more than 10V. 

1 1 . (Original) The method of claim 1 wherein the implantation voltage potential 
has a magnitude of less than 4% of a maximum magnitude of the plasma 
generating voltage. 
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12. (Original) The method of claim 1 wherein a period of the implantation 
voltage potential is substantially the same as a period of the plasma generating 
voltage potential. 

13. (Original) The method of claim 1 wherein the plasma generating voltage 
potential is generated by applying a voltage having a positive maximum to the 
cathode and the implantation voltage potential is created by applying a voltage 
having a negative maximum to the substrate. 

14. (Original) The method of claim 1 wherein the ions increase a dielectric 
constant of the gate dielectric layer. 

15. (Original) The method of claim 1 further comprising: 
adjusting a magnitude of the implantation voltage potential. 

16. (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 

repeatedly increasing a voltage on a cathode to a positive value and 
decreasing the voltage on the cathode so as to repeatedly increase and 
decrease a plasma generating voltage potential across the gas in the chamber 
between the cathode and an anode while the substrate is in the chamber, an ion 
plasma generating from the gas after an increase in magnitude of the plasma 
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generating voltage potential and degenerating after a decrease in magnitude of 
the plasma generating voltage potential; 

repeatedly decreasing a voltage on the substrate to a negative value and 
increasing the voltage on the substrate so as to repeatedly decrease and 
increase an implantation voltage potential between the ion plasma and the 
substrate, ions of the plasma accelerating towards and implanting into a gate 
dielectric layer formed on the substrate after a decrease of the implantation 
voltage potential; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

17. (Original) The method of claim 16 wherein the implantation voltage 
potential has a maximum magnitude of more than 10V but less than 20V. 

18. (Original) The method of claim 16 wherein a period of the implantation 
voltage potential is substantially the same as a period of the plasma generating 
voltage potential. 

19. (Original) The method of claim 16 wherein the ions increase a dielectric 
constant of the gate dielectric layer. 

20. (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 
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repeatedly 

(i) (a) increasing a plasma generating voltage potential across the 
gas in the chamber between a cathode and an anode while the substrate is in 
the chamber, a transient ion plasma generating from the gas after an increase in 
magnitude of the plasma generating voltage potential, and (b) decreasing an 
implantation voltage potential between the ion plasma and the substrate, the 
ions accelerating towards and implanting into a gate dielectric layer formed on 
the substrate after an increase in magnitude of the implantation voltage potential 
and 

(ii) (a) decreasing the plasma generating voltage potential, the 
plasma degenerating after a decrease in magnitude of the plasma generating 
voltage potential, and (b) increasing the implantation voltage potential, 
whereafter fewer ions implant into the gate dielectric layer; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

21 . (Original) The method of claim 20 wherein subsequent increases in the 
plasma generating voltage are spaced by less than 1 second. 

22. (Original) The method of claim 20 wherein the plasma generating voltage 
is less than 50% of its maximum for at least 95% of the time. 



Application No.: 09/887,910 
Examiner. Igwe U. Anya 



13 



APPEAL BRIEF 
Art Unit 2825 



IX. APPENDIX B 

Attorney's Docket No.: 042390P10625 Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Jack Hwang, et al. 

Application No.: 09/887,910 

Filed: June 22, 2001 

For: A METHOD OF MAKING A 

SEMICONDUCTOR TRANSISTOR 
BY IMPLANTING IONS INTO A 
GATE DIELECTRIC LAYER THEREOF 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

AFFIDAVIT 

Dear Sir: 

I, Jack Hwang, having personal knowledge of the facts set forth herein, 
hereby declare as follows: 

1. I am a co-inventor for the above-identified patent application entitled 
"A METHOD OF MAKING A SEMICONDUCTOR TRANSISTOR BY 
IMPLANTING IONS INTO A GATE DIELECTRIC LAYER THEREOF." 

2. The Examiner has rejected claims 1-12, 14, 15 and 20-22 under 35 U.S.C. 
§ 103(a) as being unpatentable over U.S. Patent No. 6,335,536 issued to Goeckner 
etal. ("Goeckner") in view of U.S. Patent No. 6,087,229 issued to Aronowitz et al. 
("Aronowitz"). 
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The Examiner has rejected claims 13, and 16-19 under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. Patent No. 6,335,536 issued to Goeckner et al. 
("Goeckner") in view of U.S. Patent No. 6,087,229 issued to Aronowitz et al 
(" Aronowitz"), and further in view of U.S. Patent No. 6,432,780 issued to Chen. 

3. The Goeckner patent appears to have been assigned to Varian 
Semiconductor Associates, hereinafter "Varian." The Goeckner patent discloses 
a tool that is provided by Varian, hereinafter "the Varian tool/' 

4. Varian is an ion implantation company, and the Varian tool is a gate 
electrode plasma tool which is an alternative to an ion plantation tool used for 
implanting conductivity-altering impurities into semiconductor wafers. The 
Varian tool is typically used to implant ions to form source and drain regions of 
transistors. 

5. We use the Varian tool, which we have modified to provide one order 
of magnitude less power. The application is also different in that our tool is used 
for implanting ions into a gate dielectric layer of a transistor, as claimed. 

6. The Varian field of ion implantation is worlds apart from the present 
application of gate dielectric formation. The people of Varian are skilled in the 
field of ion implantation, but are generally much less skilled in the field of gate 
dielectric formation. I have a background in ion implantation and was then 
transferred within my company to a group that specializes in the formation of 
gate dielectric layers. I believe that the only reason why the Varian tool found 
application in the formation of gate dielectric layers is because I was transferred, 
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and was able to apply the knowledge gained in this prior ion implantation field 
to the formation of gate dielectric layers. 

7. I approached Varian and told Varian about die possible new 
application for the Varian tool by modifying the tooL The people of Varian were 
quite surprised to learn mat the energy levels of rhdrinachine can be reduced by 
one order of magnitude and still find a new application. 

8. I believe that a person, such as employed by Varian, having skill in the 
art and having knowledge of the prior art, would not have been able to modify 
the prior art to render the present invention. As such, I believe mat the invention 
as claimed is patentable over the Varian tool. 

I hereby declare that all statements made herein are of my own personal 
knowledge and are true, and that all statements made on irifbrmation and belief 
are believed to be true; and mat these statements were made with knowledge 
mat willful, false statements and me like may jeopardize the validity of the 
patent application, or any patent resulting therefrom. 

Respectfully submitted, 



Dated: 



Ja^Hwl^^f" 
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I. REAL PARTY IN INTEREST 

The real party in interest is Intel Corporation, a corporation of Delaware 
having a principle place of business at 2200 Mission College Blvd., Santa Clara, 
CA 95052. 

II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences. 

III. STATUS OF THE CLAIMS 

Claims 1-22 are currently pending. Claims 1-22 currently stand rejected 
by the Examiner under the Final Rejection mailed August 20, 2003. Claims 1-12, 
14, 15 and 20-22 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Goeckner et al., US Patent Number 6,335,536 (hereinafter Goeckner) in 
view of Aronowitz et al., US Patent Number 6,087,229 (hereinafter Aronowitz). 
Claims 13 and 16-19 stand rejected as being unpatentable over Goeckner in 
view of Aronowitz and further in view of Chen, US Patent Number 6,432,780 
(hereinafter Chen). 

IV. STATUS OF AMENDMENTS 

A copy of all claims on appeal is attached in Appendix A hereto. 

V. SUMMARY OF THE INVENTION 

The present invention describes and claims a method of making a 
semiconductor transistor. A wafer substrate is inserted through the slit into the 
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chamber and located on the upper surface of a stand. The wafer substrate is at 
substantially the same voltage as the stand. (Page 9, lines 5-7) 

Nitrogen gas is introduced through an inlet port into the chamber and 
flows into a cylindrical cathode. A constant flow of nitrogen gas flows into the 
inlet port and out of the outlet port. (Page 9, lines 8-10) 

When a voltage is created on the cylindrical cathode, a voltage difference 
between the cylindrical cathode and the chamber increases. The increase in the 
voltage difference generates a transient ion plasma out of some of the nitrogen 
gas. The ion plasma consists of nitrogen ions having positive charge. The 
plasma is located within the cylindrical cathode above the substrate. An upper 
edge of the plasma is located near an upper wall of the chamber. A lower edge 
of the plasma is located distant from an upper surface of the wafer substrate so 
that a gap exists between the lower edge of the plasma and an upper surface of 
the wafer substrate. The gap is a few millimeters wide. (Page 9, lines 1 1-20) 

The wafer substrate is made of a doped semiconductor material such as 
P-doped silicon. A thin gate dielectric layer is formed on the wafer substrate 
prior to its insertion into the chamber. The gate dielectric layer forms part of a 
transistor which is subsequently manufactured in and on the wafer substrate. 
For optimal performance of the transistor, it is required that the gate dielectric 
layer be very thin and be made of a material with a high k-value. The gate 
dielectric layer, when inserted into the chamber, is typically made of silicon 
dioxide having a thickness of approximately 20A. The silicon dioxide gate 
dielectric layer is formed by exposing the silicon wafer substrate to oxygen in 
water. (Page 9, line 21 to Page 10, line 9) 
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A disadvantage of a silicon dioxide gate dielectric layer is that it has a 
relatively low k-value of about 3.9. A silicon nitride gate dielectric layer by 
contrast has a relatively high k-value of about 7.5, which is more desirable. The 
k-value of a silicon dioxide gate dielectric layer can be increased by implanting 
nitrogen molecules into the silicon dioxide gate dielectric layer. (Page 10, lines 
10-14) 

An ion plasma concentration increases when a voltage is applied to the 
circular cathode. The voltage on the cathode 38 is switched off before the 
plasma can reach a steady-state condition. The plasma, when existing, is thus 
in a transient condition at all times. By maintaining the plasma in a transient 
state the ion energy can be controlled. (Page 10, lines 15-20) 

By pulsing the voltage on the stand, a voltage differential of -1 0 V is 
created between the stand and the plasma. The voltage potential only exists 
when an implanting switch is closed. Ions of the plasma are accelerated from 
the plasma towards the silicon dioxide gate dielectric layer when the implanting 
switch is closed. When an implanting switch is open, the ions are not 
accelerated towards the gate dielectric layer. (Page 10, line 21 to Page 1 1 , 
line 6) 

The combined effect of the creation of the confined transient plasma 
utilizing the plasma generating apparatus and creating a pulsed voltage on the 
stand, results in tight control in the amount and the energy of ions being 
implanted into the gate dielectric layer. The energy of the ions being implanted 
can be sharply defined and controlled for an optimum profile. (Page 1 1 , lines 
7-11) 
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A result of the implantation is that a k-value of the gate dielectric layer is 
increased while the composition of the silicon of the wafer substrate directly 
below the silicon dioxide layer remains unchanged. (Page 1 1 , lines 1 6-1 9) 

The wafer substrate is subsequently removed from the chamber and a 
multitude of semiconductor devices, including transistors, are formed thereon. A 
conductive gate is formed directly on the gate dielectric layer. N-doped source 
and drain regions are formed on opposing sides of the gate. Subsequent 
metalization and dielectric layers are formed above the transistor. A supply 
voltage can be provided through one metal line to the source and a drain voltage 
can be connected to a metal line connected to the drain. When a voltage is 
applied to the gate, current flows from the source to the drain. The current from 
the source to the drain is thus switched by applying a voltage to the gate. A 
switch speed of the current is increased because the gate dielectric layer is 
relatively thin and its k-value is relatively high. The current from the source to the 
drain is however not affected by any impurities. (Page 12, lines 3-16) 

VI. ISSUES 

The issues presented in this appeal are whether claims 1-20 are 
unpatentable under: 

• 35 U.S.C. § 103 as being obvious over Goeckner in view of 
Aronowitz; 

and 

• U.S.C. § 1 03 as being obvious over Goeckner in view of Aronowitz 
and further in view of Chen. 
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VII. GROUPING OF CLAIMS 

For the purpose of this appeal, all the claims stand or fall together. 



VIII. ARGUMENT; REJECTION OF THE PRESENT INVENTION IS 

IMPROPER SINCE ONE SKILLED IN THE ART WITH KNOWLEDGE OF 
THE PRIOR ART WOULD NOT HAVE USED THE PRIOR ART TO 
COME UP WITH THE INVENTION AS CLAIMED 

Claim 1 recites: 

1 . A method of making a semiconductor transistor, comprising: 

locating a substrate of a doped semiconductor material in a 
chamber; 

introducing a gas into the chamber; 

repeatedly increasing and decreasing a plasma generating 
voltage potential across the gas in the chamber between a cathode 
and an anode while the substrate is in the chamber, a transient ion 
plasma generating from the gas after an increase in magnitude of the 
plasma generating voltage potential and degenerating after a decrease 
in magnitude of the plasma generating voltage potential; 

repeatedly increasing and decreasing an implantation voltage 
potential between the ion plasma and the substrate, ions of the plasma 
accelerating towards and implanting into a gate dielectric layer formed 
on the substrate after an increase in magnitude of the implantation 
voltage potential; and 

forming a conductive transistor gate on the dielectric layer 
implanted with the ions. (Emphasis added) 

A tool is described in the present patent application from page 5, line 3 to page 
9, line 4, which is essentially the same as the tool described in Goeckner. The 
Examiner states that it would be obvious to use the tool described in Goeckner 
for the application as claimed, namely for modifying a gate dielectric layer of a 
transistor. An inventor has submitted an affidavit stating his reasons why one 
skilled in the art would not be inclined to use the tool in Goeckner to carry out the 
invention as claimed. Appellants argue that the Examiner has placed himself in 
the shoes of a person of ordinary skill in the art, which he is not, and that the 
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Examiner has not given sufficient weight to the affidavit of the inventor, who is a 
person of more than ordinary skill in the art. The inventor's affidavit is enclosed 
herewith as Appendix B. 

IX. CONCLUSION 

For the foregoing reasons, the Appellants respectfully assert that claim 1 
overcomes the cited references and are therefore patentable. Independent 
claims 16 and 20 include similar limitations to the limitations of claim 1 that 
render claim 1 patentable. Those dependent claims not specifically addressed 
within one or more of the above claim Groups are deemed allowable in view of 
their dependency from an independent claim as argued above in addition to 
adding further limitations of their own. For the reasons presented herein, the 
removal of the present rejections and allowance of the present claims is 
respectfully requested. 

If there are any further charges not accounted for herein, please charge 
them to our deposit account No. 02-2666. 



Respectfully submitted, 



BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 




Date: 



Stephen M. De Klerk 
Reg. No. 46,503 



12400 Wilshire Boulevard 
Seventh Floor 

Los Angeles, CA 90025-1026 
(408) 720-8300 
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X. APPENDIX A 

The claims on appeal read as follows: 

1 . (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 

repeatedly increasing and decreasing a plasma generating voltage 
potential across the gas in the chamber between a cathode and an anode while 
the substrate is in the chamber, a transient ion plasma generating from the gas 
after an increase in magnitude of the plasma generating voltage potential and 
degenerating after a decrease in magnitude of the plasma generating voltage 
potential; 

repeatedly increasing and decreasing an implantation voltage potential 
between the ion plasma and the substrate, ions of the plasma accelerating 
towards and implanting into a gate dielectric layer formed on the substrate after 
an increase in magnitude of the implantation voltage potential; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

2. (Original) The method of claim 1 wherein the gas includes nitrogen. 

3. (Original) The method of claim 2 wherein the ions include nitrogen ions. 

4. (Original) The method of claim 1 wherein the plasma generating voltage is 
generated by repeatedly increasing a voltage of the cathode to a positive voltage 
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and decreasing the voltage of the cathode. 

5. (Original) The method of claim 1 wherein the plasma generating voltage 
has a magnitude of at least 1 kV. 

6. (Original) The method of claim 1 wherein subsequent increases in the 
plasma generating voltage are spaced by less than 1 second. 

7. (Original) The method of claim 1 wherein the plasma generating voltage is 
less than 50% of its maximum for at least 95% of the time. 

8. (Original) The method of claim 1 wherein the ion plasma generates in an 
area in the chamber between the anode and the substrate. 

9. (Original) The method of claim 1 wherein the implantation voltage potential 
has a maximum voltage potential that has a maximum magnitude of less than 80 
V. 

10. (Original) The method of claim 9 wherein the implantation voltage potential 
has a maximum magnitude of more than 10V. 

1 1 . (Original) The method of claim 1 wherein the implantation voltage potential 
has a magnitude of less than 4% of a maximum magnitude of the plasma 
generating voltage. 
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12. (Original) The method of claim 1 wherein a period of the implantation 
voltage potential is substantially the same as a period of the plasma generating 
voltage potential. 

13. (Original) The method of claim 1 wherein the plasma generating voltage 
potential is generated by applying a voltage having a positive maximum to the 
cathode and the implantation voltage potential is created by applying a voltage 
having a negative maximum to the substrate. 

14. (Original) The method of claim 1 wherein the ions increase a dielectric 
constant of the gate dielectric layer. 

15. (Original) The method of claim 1 further comprising: 
adjusting a magnitude of the implantation voltage potential. 

16. (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 

repeatedly increasing a voltage on a cathode to a positive value and 
decreasing the voltage on the cathode so as to repeatedly increase and 
decrease a plasma generating voltage potential across the gas in the chamber 
between the cathode and an anode while the substrate is in the chamber, an ion 
plasma generating from the gas after an increase in magnitude of the plasma 
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generating voltage potential and degenerating after a decrease in magnitude of 
the plasma generating voltage potential; 

repeatedly decreasing a voltage on the substrate to a negative value and 
increasing the voltage on the substrate so as to repeatedly decrease and 
increase an implantation voltage potential between the ion plasma and the 
substrate, ions of the plasma accelerating towards and implanting into a gate 
dielectric layer formed on the substrate after a decrease of the implantation 
voltage potential; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

17. (Original) The method of claim 16 wherein the implantation voltage 
potential has a maximum magnitude of more than 10V but less than 20V. 

18. (Original) The method of claim 16 wherein a period of the implantation 
voltage potential is substantially the same as a period of the plasma generating 
voltage potential. 

19. (Original) The method of claim 16 wherein the ions increase a dielectric 
constant of the gate dielectric layer. 

20. (Original) A method of making a semiconductor transistor, comprising: 
locating a substrate of a doped semiconductor material in a chamber; 
introducing a gas into the chamber; 
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repeatedly 

(i) (a) increasing a plasma generating voltage potential across the 
gas in the chamber between a cathode and an anode while the substrate is in 
the chamber, a transient ion plasma generating from the gas after an increase in 
magnitude of the plasma generating voltage potential, and (b) decreasing an 
implantation voltage potential between the ion plasma and the substrate, the 
ions accelerating towards and implanting into a gate dielectric layer formed on 
the substrate after an increase in magnitude of the implantation voltage potential 
and 

(ii) (a) decreasing the plasma generating voltage potential, the 
plasma degenerating after a decrease in magnitude of the plasma generating 
voltage potential, and (b) increasing the implantation voltage potential, 
whereafter fewer ions implant into the gate dielectric layer; and 

forming a conductive transistor gate on the dielectric layer implanted with 
the ions. 

21. (Original) The method of claim 20 wherein subsequent increases in the 
plasma generating voltage are spaced by less than 1 second. 

22. (Original) The method of claim 20 wherein the plasma generating voltage 
is less than 50% of its maximum for at least 95% of the time. 
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IX. APPENDIX B 

Attorney's Docket No.: 042390P10625 Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 

Jack Hwang, et al. 
Application No.: 09/887,910 
Filed: June 22, 2001 



For: A METHOD OF MAKING A 

SEMICONDUCTOR TRANSISTOR 
BY IMPLANTING IONS INTO A 
GATE DIELECTRIC LAYER THEREOF 



Examiner: Igwe U. Anya 



Art Unit: 2825 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 



AFFIDAVIT 



Dear Sir: 



I, Jack Hwang, having personal knowledge of the facts set forth herein, 
hereby declare as follows: 

1. I am a co-inventor for the above-identified patent application entitled 
" A METHOD OF MAKING A SEMICONDUCTOR TRANSISTOR BY 
IMPLANTING IONS INTO A GATE DIELECTRIC LAYER THEREOF." 

2. The Examiner has rejected claims 1-12, 14, 15 and 20-22 under 35 U.S.C. 
§ 103(a) as being unpatentable over U.S. Patent No. 6,335,536 issued to Goeckner 
etal. ("Goeckner") in view of U.S. Patent No. 6,087,229 issued to Aronowitz et al. 
("Aronowitz"). 
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The Examiner has rejected claims 13, and 16-19 under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. Patent No. 6,335,536 issued to Goeckner et al. 
("Goeckner") in view of U.S. Patent No. 6,087,229 issued to Aronowitz et al. 
("Aronowitz"), and further in view of U.S. Patent No. 6,432,780 issued to Chen. 

3. The Goeckner patent appears to have been assigned to Varian 
Semiconductor Associates, hereinafter "Varian/' The Goeckner patent discloses 
a tool that is provided by Varian, hereinafter "the Varian tool/ 7 

4. Varian is an ion implantation company, and the Varian tool is a gate 
electrode plasma tool which is an alternative to an ion plantation tool used for 
implanting conductivity-altering impurities into semiconductor wafers. The 
Varian tool is typically used to implant ions to form source and drain regions of 
transistors. 

5. We use the Varian tool, which we have modified to provide one order 
of magnitude less power. The application is also different in that our tool is used 
for implanting ions into a gate dielectric layer of a transistor, as claimed. 

6. The Varian field of ion implantation is worlds apart from the present 
application of gate dielectric formation. The people of Varian are skilled in the 
field of ion implantation, but are generally much less skilled in the field of gate 
dielectric formation. I have a background in ion implantation and was then 
transferred within my company to a group that specializes in the formation of 
gate dielectric layers. I believe that the only reason why the Varian tool found 
application in the formation of gate dielectric layers is because I was transferred, 
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and was able to apply the knowledge gained in this prior ion implantation field 
to the formation of gate dielectric layers. 

7, I approached Varian and told Varian about the possible new 
application for the Varian tool by modifying thetooL The people of Varian were 
quite surprised to learn that tine energy levels of their machine can be reduced by 
one order of magnitude and still find a new application. 

8. I believe that a person, such as employed by Variaiv having skill in the 
art and having knowledge of the prior art, would not have been able to modify 
the prior art to Tender the present invention. As such, I believe that the invention 
as claimed is patentable over the Varian tooL 

I hereby declare that all statements made hereto are of my own personal 
knowledge and are true, and mat all statements made on iiutarmation and belief 
are believed to be true; and that these statements were made with knowledge 
that willful, false statements and the like may jeopardize the validity of the 
patent application, or any patent resulting therefrom. 

Respectfully submitted, 



Dated: Octaberlb.2 




16 




Filing Dat June 22, 2001 

First Nam d Inventor Jack Hwang 

Examiner Name Igwe U. Anva 

Art Unit 2825 



Attorney Docket No. 042390P10625 



Applicant claims small entity status. See 37 CFR 1.27. 



METHOD OF PAYMENT (check all that apply) 

X Check Credit Card Money Order Other None 

X Deposit Account 

Deposit Account Number : 02-2666 

Deposit Account Name: 

X The Director is Authorized to do the following with respect to the above-identified Deposit Account: 

Charge fee(s) indicated below. 

X Credit any overpayments. 

X Charge any additional fees during the pendency of this application. 

X Any concurrent or future reply that requires a petition for extension of time should be treated as 

incorporating an appropriate petition for extension of time and all required fees should be charged. 
Charge fee(s) indicated below except for the filing fee . 



FEE CALCULATION 



1. BASIC FILING FEE 



Larqe Entity 


Small Entity 




Fee 


Fee 


Fee 


Fee 




Code 


($) 


Code 


($) 


Fee Description 


1001 


770 


2001 


385 


Utility application filing fee 


1002 


340 


2002 


170 


Design application filing fee 


1003 


530 


2003 


265 


Plant filing fee 


1004 


770 


2004 


385 


Reissue filing fee 


1005 


160 


2005 


80 


Provisional application filing fee 



SUBTOTALS) $ 0.00 



2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 

Fee from 

Extra Claims below Fee Paid 

Total Claims - 20** = X = 

Independent Claims -3** = X = 

Multiple Dependent = 

**Or number previously paid, if greater; For Reissues, see below. 



Larqe Entity 


Small Entity 




Fee 


Fee 


Fee 


Fee 




Code 


($) 


Code 


($) 


Fee Description 


1202 


18 


2202 


9 


Claims in excess of 20 


1201 


86 


2201 


43 


Independent claims in excess of 3 


1203 


290 


2203 


145 


Multiple dep nd nt claim, if n t paid 


1204 


86 


2204 


43 


**R issue ind pendent claims over riginal patent 


1205 


18 


2205 


9 


**R issue claims in excess of 20 and v r original patent 



SUBTOTAL (2) $ 0.00 



-1 - 

Based on Form PTO/SB/17 (08-03) as modified by BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP on 09/30/03. 



FEE CALCULATION (continued) 



3. ADDITIONAL FEES 



1 am 


Fntitv 

l_ 1 1 LILY 


Small Entitv 




F e 


Pap 


p 


Pp 
re 




vUU 


W 




($\ 
W 


P D<kcr*rintirtn 


m*»i 

1 U9 1 


i**n 


9011 


81 


Q 1 1 rf* h n iti — lata filinn fa r stotH 
OUll*lldiy Idle? llllliy l V i wall I 


1 


OU 


9ni9 


91 


QurrhsrriA - lota nrAuiciAnal filinn foa nr rnwar ehoot 
OUIl*llaiyt* Id it? pi UVIStlvlldl llllliy ItJt? Ul UUVcl 9Mt£tzL 


1 U30 


im 


1011 


110 
1 ou 


KI/\n.Pnnlieh cnnr*ifif*9ti/"in 

rauii-cny iisn opeciFiudiiOii 


1R19 

IO l£ 


9 190 


1819 

IO l£ 


9 120 


Cnr filinn 3 ronnoct fnr ov nsirfa raavsiminsitinn 
rui iiiiiiy a ltxljUc;dl ll/l OA pal its I WAailiiiidllvil 


IO 1 J 


OfOvU 


1813 


8 800 

OfOUU 


Pom loct fnr in tor nartioc roavaminAtinn 
r\oL|UC79L iui ii lid pal lies ■ troAdiiiii lauui i 


1804 

1 out 


920* 


1804 
i out 


Q20* 

J£U 


Rpnnactinn nnhlif*atirin nf SIR nrinr tn Fyaminpr act inn 
rvcuucoiiiiu uuuiivCiiiuii u i wir\ piiui iu laqi i hi i v?i ciwiiwii 


iRns 

1 OUJ 




1801 

1 OUJ 


1 840* 


Ron i met inn nnhlicntinn nf SIR after Fvaminor act inn 
I\9^UU3UI iy puuiioaiiun ui wii\ aiici caciiiiiiivi awiiuii 


12S1 


110 

1 IU 


9911 


11 


pytoncinn fnr ranlv u/ithin firct mnnth 
caioiioiuii iui icpiy wiiiiui iiioi iiiuiiiii 


A010 


49n 


9919 


9in 


extension tot reply wiinin secona monxn 


IZOO 


oin 
you 


9911 


471 


extension Tor reply wiinin imru monin 


1 £0*r 


1 AftO 
1 ,tou 


9914 


74n 

# *f u 


Pvtancinn fnr rantuuuithin fnnrth mnnth 
^Aicfidiuii iui i t?piy wiii in i luuiiii iiiuiiiii 




9 nm 

£,U I u 


9911 
£Z3o 


1 nni 
1 ,uuo 


rvtancinn fnr ranl\# uuithin fiftK mnnth 

CAieiioioii for repiy wiinin iitiii iiionin 


14111 


oou 


9 An i 


1 DD 


IMOUC6 ot Appeal 




oou 


9409 


181 
1 wO 


riling a oiigt in suppon ot an appeal 


1 Am 


9Q0 


94m 


141 


DoniiAct fnr nrsil haarinn 

i\e(|Uesi tot oral neariny 


l*fOJ 


1 nn 

1 ,31 u 


1411 


1 110 
l,U IU 


reniion 10 insiiiuie a puDiic use proceeuiny 


1419 


110 
1 1 u 


9419 


11 

OO 


Patitinn tn rauiua — unauniHahla 
■ eiiiioii io levive — uiidvuiuduit; 


141^ 
1490 


1 HO 


^400 


boo 


Patitinn tn rauiua _ unintantinnal 

reiinon ro revive uniniennonai 


10U 1 


l,ooU 


9ini 




u u my issue Tee (or reissue/ 


iin9 


tou 


9in9 


94n 


L/esiyn issue Tee 


1 ouo 


R4n 


zouo 


ion 

OZU 


riani issue Tee 




1 OU 


i4Rn 


iin 
1 ou 


reiiiions TO Tne oomrnissioner 


I OUf 


in 
ou 


lour 


in 
ou 


Drnraecinn fan iinrlor 17 PCD A 1 7/n\ 

rrocessiny Tee unuer or v*rr\ 


lOUO 


a nn 
lou 


ifinR 

lOUu 


1 fin 
I ou 


dUDmission ot inTormauon uisciosure oTmt 




40 

*tu 


8091 


4n 
*#u 


Daaa^/Hww aaaI« natant oeeinnmant nar 

rxecoruiny eacn paieni assiynmeni per 










nrnnartu /timac numhar nf nrnnartiae\ 
piupeiiy \iiineo nuiiiuei ui piupeiiieo/ 


1ft HQ 


770 




Ifil 
OOo 


E>nr filinn o eiihmiceiAn aftar final raiaAtinn 

■ or miny a suomission arrer nnai rejection 










/ G aa OT rCD i 19Q/a\\ 
pec Of Urr\ l.l£9\d)/ 


1 A14 

IO It 


110 

1 IU 


9814 


11 


Qtati itnru f^icr^lstimar 
Oidiuiuiy L/idUiaiiiiei 


I O I u 


77n 
/ / u 


281 n 

AO 1 u 


181 

ooo 


C>nr astAn arlrlitinnal in\/antinn tn ha AvaminArl 

ror eacn auoinonai invention 10 oe examineu 










/cap 17 CFR 1 1?QfhU 


1801 


770 


2801 


385 


Request for Continued Examination (RCE) 


1802 


900 


1802 


900 


Request for expedited examination of a design 










application 


1504 


300 


1504 


300 


Publication fee for early, voluntary, or normal pub. 


1505 


300 


1505 


300 


Publication fee for republication 


1803 


130 


1803 


130 


Request for voluntary publication or republication 


1808 


130 


1808 


130 


Processing fee under 37 CFR 1.1 7(i) (except provisionals) 


1454 


1,330 


1454 


1,330 


Acceptance of unintentionally delayed claim for priority 



F e Paid 



330.00 



Other fee (specify) 
Other fee (specify) 



* Reduced by Basic Filing Fee Paid 



SUBTOTAL (3) $ 330.00 



SUBMITTED BY: 



Typed or Printed 
Signature: 



Reg. Number: 




e Klerk 



Date: 



f6.503 



Telephone Number: (408) 720-8300 




Send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 



-2- 

Based on Form PTO/SB/17 (08-03) as modified by BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP on 09/30/03. 



